Singapore had her first HIV patient tested sero-positive in 1985. Ever since then, the number of new patients being diagnosed has been on the uprising trend. Based on the current evidences in the literature, we look at how our local practice should be positioned. The objective is to study the general profile of all HIV-positive women in Singapore and to compare the difference in vertical transmission rate between women with very low viral count i.e. < 50 copies/ml who underwent caesarean section and normal vaginal deliveries. Also with proper intrapartum and postpartum advice and care, we look at the outcome of unbooked pregnancies. A ten-year retrospective review of HIV-positive women who delivered in KK Women's & Children's Hospital (Singapore) was conducted. All case notes were reviewed and data was collected and analysed using Microsoft Excel. A total of 75 deliveries by 67 women were identified. Four neonates were tested HIV-positive, amounting to a vertical transmission rate of 5.3%. Of the 12 women who were found to have viral counts of less than 50 copies/ml before their deliveries, four underwent normal vaginal deliveries while eight underwent caesarean sections. All babies were tested HIVnegative. Among the five unbooked pregnancies and two pregnancies that were booked at term, one neonate was found to be positive (14.3%). There is no difference in perinatal transmission in women with very low viral count irrespective of the mode of delivery. For those women with unbooked pregnancies, proper intrapartum care, neonatal anti-retroviral therapy together with avoidance of breastfeeding reduces vertical transmission rate and improves neonatal outcome.
INTRODUCTION
Human immunodeficiency virus (HIV) infection is a chronic medical condition that is associated with high morbidity and mortality if untreated. It is transmitted via sexual intercourse, intravenous drug usage, transfusion of blood and its related products and vertical transmission during pregnancy and breastfeeding. In the absence of breastfeeding, perinatal transmission without other interventions is well over 80% 1 . It is well known now that interventions including antiretroviral therapy, proper management of delivery and avoidance of breastfeeding can reduce the risk of mother-to-child HIV transmission from 25-40% 2 to less than 2% 3, 4 .
The aim of this study is three-fold. First, to look at the general profile and outcomes of all HIV pregnancies in Singapore. Secondly, we compared the difference in vertical transmission rate between women with very low viral count i.e. <50 copies/ml who underwent caesarean section and normal vaginal deliveries. Also with appropriate intrapartum and postpartum advice and care, we look at the outcome of unbooked pregnancies.
METHODS
A ten-year retrospective study was conducted. From January 1997 to June 2007, all women who were diagnosed HIV-positive pre-and during pregnancy and delivered in KK Women's & Children's Hospital (Singapore) were identified. All case notes were manually traced and reviewed.
All except unbooked pregnant women were started on antenatal anti-retroviral therapy as soon as they were tested HIV-positive and reviewed by an infectious disease physician. The HAART regime Proceedings of Singapore Healthcare  Volume 23  Number 1  2014 includes the option of zidovudine, lamivudine, nelfinavir, starvudine, nepivarine, ribivarin, lopinavir and ritonavir. A zidovudine infusion (2 mg/kg over 1 hour followed by 1 mg/kg/hr) was started four hours before planned caesarean section or at the onset of labour for those undergoing vaginal deliveries and continued till the umbilical cord had been clamped. All neonates were prescribed zidovudine syrup at 2 mg/kg twice daily from birth for six weeks. Avoidance of breastfeeding was advised for all women. The confirmatory HIV antibody test is performed at 18 months of age. Data was collected and analysed using Microsoft Excel.
RESULTS
A total of 80 deliveries by 72 women were identified. Five patients were excluded from the study due to the following reasons. Two case notes were unavailable for analysis. One patient was a tourist in Singapore and was lost to follow up after delivery. One defaulted follow up. One patient was only diagnosed after her child was tested HIV positive. This leaves us a total of 75 deliveries by 67 women but 76 neonates due to one twin delivery ( Table 1) .
All except five unbooked pregnancies had antenatal anti-retroviral therapy. Two unbooked pregnant patients did not receive intrapartum zidovudine due to unknown status at the time of delivery. Two neonates did not receive zidovudine due to refusal by their parents.
The overall vertical transmission rate is 5.3%. Four babies were tested HIV positive and the rest were negative. Of the four HIV positive neonates, one neonate's parents refused zidovudine treatment. The other three neonates' mothers were booked at 16, 26 and term respectively.
Of all the 75 deliveries, five were unbooked pregnancies. Twenty-eight were booked in 3 rd trimester, of which two were booked at term. Twenty-six were booked in 2 nd trimester and the remaining 16 were booked early in 1 st trimester. Thirty-three women underwent caesarean sections. Forty-two women had normal vaginal deliveries. Seven were delivered prematurely, but all beyond 32 weeks of gestation.
Of the subgroup analysis, 12 women were found to have viral counts less than 50 copies/ml before their deliveries. Four underwent normal vaginal deliveries while eight underwent caesarean sections. Three had emergency caesarean and five had elective caesarean sections. All 12 babies born to these mothers were tested negative at 18 months of age.
Among the five unbooked pregnancies and two pregnancies that were booked at term (Table 2) , one neonate was found to be positive i.e. 14.3%. The rest were tested negative.
DISCUSSION
Singapore had her first HIV patient tested seropositive in 1985. Ever since then, the number of new patients being diagnosed has been on the uprising trend, approximating 450 cases a year currently with a cumulative total of 5306 patients by the end of 2011. Only 7 % of new cases in 2011 were females and 61% were aged between 20 and 49 years of age 5 . Antenatal HIV test was introduced into Singapore and KKH in 1998 on an opt-in basis initially i.e. all patients were offered the screening test and they decided if they wanted to take it up. Since 2001, it has been moved on to universal opt out basis i.e. the patients are informed that HIV screening test is routine and it will be done unless they refuse it. Efforts are made to explain to the patients that the test is clinically beneficial to the mother and the baby. There were 31 cases infected via perinatal transmission from 1985 to 2011 5 .
A meta-analysis of seven prospective studies demonstrated previously that 44 cases of perinatal HIV transmission among 1202 women with viral loads of less than 1000 copies at or near the time of delivery. 6 Two large studies showed no perinatal transmission with maternal plasma viral load less than 1000 copies/ml 7 and 500 copies/ml 8 respectively.
Two recent European cohort studies have shown that in non-breastfeeding women taking highly active anti-retroviral therapy (HAART) where plasma viral load was less than 50 copies/ml at delivery, the vertical transmission rate is less than 1%. There was no difference in terms of vertical transmission between infants born via elective caesarean section and planned vaginal birth 3, 4 . This is different from previous RCT and meta-analysis where significant reduction in the mother-to-child transmission of HIV with elective caesarean section compared to planned vaginal birth in untreated women 9, 10 .
In the absence of other interventions, large cohort studies have demonstrated around a two-fold risk of transmission associated with breastfeeding 11 . Neonates born to HIV positive mothers should be treated with zidovudine monotherapy twice daily for four weeks and it has shown to reduce vertical transmission in a randomized controlled trial of non-breastfeeding women 12 .
Our study though much smaller in the study number coincides with the above findings. The overall vertical transmission rate of 5.3% is higher than the optimal 2% 3-4 which could be achieved under ideal circumstances. Clearly this is due to the pregnancy that was booked late at term and the parental refusal of neonatal treatment. Vertical transmission rate of 14.3% in unbooked pregnancies and pregnancies that were booked at term is lower than the expected 15-20% vertical transmission rate in non-breastfeeding women in Europe 2 . This elicits the effects of intrapartum 3,4,6-8 and neonatal treatment 12 .
The proportion of women with unbooked pregnancies and pregnancies that are booked late may be reduced with special assistance from social welfare since these women are often from deprived segments of our population and do not attend antenatal follow ups due to financial constraints. HIV positive women who are known to communicable disease centre will be routinely advised on family planning by their infectious disease specialists. Once they were found to be pregnant, they would be referred to obstetricians for joint care and education on the importance of continued antenatal treatment and care. Medical social workers from both centres will liase with each other to ensure adequate financial help for their subsequent attendance. There will be an active recall system in place in the event of defaulting.
Our paper is the first and only one to the best of our knowledge providing an insight to the general profile and outcomes of all HIV positive pregnancies in Singapore. This is important to our clinicians as sero-prevalence rate of HIV positive women locally is relatively low. However, our eventual study number in the subgroup analysis is too small to empower the study. Larger trials in the future will be required to confirm and reinforce the choice of mode of deliveries in HIV positive women with very low viral count and possibly include antenatal and neonatal complications arising from HARRT usage.
CONCLUSION
There is no difference in perinatal transmission in women with very low viral count i.e. less than 50 copies/ml who underwent caesarean section or normal vaginal deliveries. Hence the option of normal vaginal delivery should be discussed with HIV positive women who have very low viral count antenatally as they will have a high chance of avoiding vertical transmission to their babies and successful vaginal deliveries.
For those women with unbooked pregnancies, proper intrapartum care, neonatal anti-retroviral therapy together with avoidance of breastfeeding reduces vertical transmission rate and improves neonatal outcome. Every effort should be made to reduce the number of individuals who are diagnosed late in pregnancy.
